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BASIC -ABSTRACT: 

Disk records, reproduces, and erases information by the phase state change of an 
information recording film by laser light irradiation by using reverse phase change 
between a crystal and amorphous. The optical disk includes (a) a transparent 
substrate; (b) a first protective recording film formed on the light protective film; 
(d) a second protective film formed on the recording film; (e) an absorbing layer 
formed on the second protective film; and (f) a radiating layer formed on the 
absorbing layer. 

Pref . the substrate comprises disk glass or plastic. The first and the second 
protective film comprise Si02, Si3N4, AlN, Ti02, ZnS. The recording film comprises a 
GeSbTe-, InSbTe-, InSe-, InTe-, AsTeGe-, TeOx-GeSn-, TeSeSn- SbSeSi-, or BiSeGe-based 
material. The absorbing layer comprises; Ti , Ni, W, Mo, V, Nb, Cr, or Fe having an 
absorbing property to laser wavelength. The radiating layer comprises; Al, Au, Cu, or 
Ag having high thermal conductivity. USE/ADVANTAGE - The disk records information by 
using reverse phase change by laser light irradiation. The constant absorption of the 
recording film to applied laser wavelength is possible. The result ensures sufficient 
value as erasing rate is overwriting and inhibits bit shape distortion in 
overwriting, inhibiting the jitter increase of a reproducing signal in overwriting. 

CHOSEN-DRAWING : Dwg . 1/2 

TITLE-TERMS: PHASE CHANGE TYPE OPTICAL DISC TRANSPARENT SUBSTRATE PROTECT FILM PHASE 
CHANGE INFORMATION RECORD FILM PROTECT FILM ABSORB LAYER 



1 of 2 



2/7/03 11:02 AM 



**05-159360** Jun. 25, 1993 LI: 1 of 1 

PHASE SHIFT TYPE OPTICAL DISK 

INVENTOR: MITSUYA OKADA 
ASSIGNEE: NEC CORP, et al . (3 0) 
APPL NO: 03-324912 
DATE FILED: Dec. 10, 1991 
PATENT ABSTRACTS OF JAPAN 
ABS GRP NO: P1628 
ABS VOL NO: Vol. 17, No. 563 
ABS PUB DATE: Oct. 12, 1993 
INT-CL: G11B 7/24 



ABSTRACT : 

PURPOSE: To improve an erasing rate at the time of overwriting and to 
suppress the increase in the reproduced signal jitters generated at the 
time of overwriting to a lower level. 

CONSTITUTION: The constitution to provide an absorption layer 5 to absorb 
light to some extent in therein and the constitution to substantially 
eliminate a difference in absorbance in a recording layer 3 even in spite 
of a difference in the reflectivity are adopted. Further, a heat 
radiation layer 6 is provided adjacently to the absorption layer in order 
to decrease the thermal burden arising from the light absorption in the 
absorption layer. The difference in the absorbance of the irradiation 
power occurring in the difference in the phase state does not arise and 
consequently, the erasing rate of overwriting is improved and further, 
the generation of the distortion in the bit shape in the edge part of the 
recording pits is obviated. The jitters of reproduced signals are thereby 
effectively decreased. Since the heat resistance is improved, the 
excellent resistance to repetitive overwriting is obtd. 
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[Title of the invention] A phase change type optical memory 
disc 

[Abstract] 

[Objects] The objects are to improve the erasure rates in 
overwriting, and to minimize the increase of the reproduced 
signal jitter generated during overwriting. 

[Constitution] The present invention has an absorbing layer 5 
to absorb light to some extent for ensuring that the 
absorptivity difference in a recording film 3 little occurs 
even if there is reflectance difference. Furthermore, to 
reduce the thermal burden due to the photo absorption in the 
absorbing layer, a radiating layer 6 is provided adjacently to 
the absorbing layer. This configuration adopted in the 
present invention prevents the difference in irradiating power 
absorptivity caused by the difference in phase. As a result, 
the erasure rates in overwriting are improved, and the bit 
distortion at the recorded bit edges does not occur. This 
acts effectively for decreasing the jitter of reproduced 
signals. Moreover, since the heat resistance is improved, the 
repetitive overwriting resistance is excellent. 



2 



. . Substrate 

. . first protective film 

. . recording film 

. . second protective film 

. . absorbing layer 

. . radiating layer 



[Claim] 

[Claim 1] A phase change type optical memory disc, in which 
information is recorded, reproduced and erased by changing the 
phase of an information recording film by laser beam 
irradiation, based on the reversible phase change between the 
crystalline phase and the amorphous phase, comprising a 
transparent substrate, a first protective film formed on the 
transparent substrate, a phase change type information 
recording film formed on the first protective film, a second 
protective film formed on the recording film, an absorbing 
layer formed on the second protective film, and a radiating 
layer formed on the absorbing layer. 
[Detailed description of the invention] 
[0001] 

[Industrial field of application] The present invention 
relates to an optical memory disc for recording information by 
using reversible phase change caused by laser beam 
irradiation. 
[0002] 

[Prior arts] Since optical memory disc recording using a laser 
beam allows large capacity recording, and non-contact high 
speed access, it begins to be practically applied to large 
capacity memories. Optical memory discs can be classified 
into exclusively reproducible discs known as compact discs and 
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laser discs, additionally loadable discs to allow recording by 
users, and reloadable discs to allow repetitive recording and 
erasure by users. Additionally loadable discs and reloadable 
optical memory discs are going to be used as external memories 
of computers, and also document and image files. 
[0003] Reloadable optical memory discs include phase change 
type optical memory discs using the phase change of the 
recording film, and photo-magnetic memory discs using the 
change of the vertically magnetized film in magnetization 
direction. Of them, phase change type optical memory discs 
are expected to be a major type of reloadable optical memory 
discs, since they do not require any external magnetic field 
and allows easy overwriting. 

[0004] Phase change type reloadable optical memory discs using 
a recording film which can be changed between the crystalline 
phase and the amorphous phase by laser beam irradiation are 
known. In a phase change type optical memory disc, its 
recording film is irradiated with a laser beam spot with a 
high power corresponding to the information to be recorded, to 
locally raise the temperature of the recording film, thereby 
causing phase change between the crystalline phase and the 
amorphous phase, for recording, and the change in optical 
constant caused by it is read as a difference in reflected 
light intensity using a laser beam with a low power, for 
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reproduction. For example, in the case of a phase change type 
optical memory disc using a recording film relatively slow in 
crystallization time, the disc is rotated, and the recording 
film formed on the disc is irradiated with a laser beam, to be 
raised in temperature to higher than its melting point. Then, 
the portion is quickly cooled after the passage of the laser 
beam, to be converted into the amorphous state, for recording. 
For erasure, the recording film is kept in a crystallizable 
temperature range higher than the crystallization temperature 
and lower than the melting point for a period of time enough 
to achieve crystallization, to be crystallized. As a method 
for this purpose, it is known to use an oblong laser beam 
longer in the laser beam progression direction, for 
irradiation. For pseudo overwriting by two beams for 
recording new information while erasing previously recorded 
data, an oblong laser beam for erasure is arranged to precede 
a circular laser beam for recording. 

[0005] On the other hand, in the case of a disc with an 
information recording film to allow high speed 
crystallization, one circularly condensed laser beam is used. 
As a conventionally known method, the power of the laser beam 
is changed between two levels for obtaining the crystalline 
phase and the amorphous phase. That is, if the recording film 
is irradiated with a laser beam with a power to allow the 
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temperature of the recording film to be raised to higher than 
the melting point, most of the portions become amorphous when 
cooled, and on the other hand, the portions irradiated with a 
laser beam with a power to keep the temperature of the 
recording film in a range higher than the crystallization 
temperature and lower than the melting point become 
crystalline. The recording film of a phase change type 
optical memory disc is made of a chalcogenide material based 
on GeSbTe, InSbTe, InSe, InTe, AsTeGe, TeOx-GeSn, TeSeSn, 
SbSeBi, or BiSeGe, etc. Any of them can be formed into a film 
by resistance heating vacuum evaporation, electron beam vacuum 
evaporation or sputtering, etc. Immediately after the 
recording film is formed, the film is in a kind of amorphous 
state, and to record on the recording film by forming 
amorphous recorded portions, the recording film as a whole is 
crystallized by initialization treatment. Recording can be 
accomplished by forming amorphous portions in the crystallized 
state. 
[0006] 

[Problem to be solved by the invention] The conventional phase 
change type optical memory disc consists of, as shown in Fig. 
2, a first protective film 2, recording film 3, second 
protective film and reflection film 7 laminated in this order 
on a substrate 1, i.e., four films on a substrate. This four- 
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layer composition allows the change of optical constant caused 
by the phase change of the recording film to be efficiently 
converted into the change of reflectance, as an advantage of 
being able to secure good reproduced signals, but on the other 
hand, since most light is reflected by the reflection film 7, 
an attempt to secure a large difference of reflectance as a 
result of the optical constant change of the recording film 
causes a large difference also in absorptivity in the 
recording film disadvantageously . If there is any difference 
in the absorptivity in the recording film, the overwritten 
signals are modulated by the signals existing before 
overwriting, since the recording layer is raised in 
temperature differently, depending on whether the recording 
film is crystalline or amorphous at the time of overwriting, 
and this is one cause to restrict the overwriting erasure 
rates . 

[0007] The object of the present invention is, overcoming the 
above disadvantage, to provide a new phase change type optical 
memory disc improved in overwriting erasure rates to allow 
high density recording. 
[0008] 

[Means for solving the problem] The present invention is a 
phase change type optical memory disc, in which information is 
recorded, reproduced and erased by changing the phase of an 
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information recording film by laser beam irradiation, based on 
the reversible phase change between the crystalline phase and 
the amorphous phase, comprising a transparent substrate, a 
first protective film formed on the transparent substrate, a 
phase change type information recording film formed on the 
first protective film, a second protective film formed on the 
recording film, an absorbing layer formed on the second 
protective film, and a radiating layer formed on the absorbing 
layer . 
[0009] 

[Example] An example of the present invention is described 
below in reference to a drawing. Fig. 1 is a drawing showing 
the composition of the optical memory disc of the present 
invention. A first protective film 2, recording film 3, 
second protective film 4, absorbing layer 5 and radiating 
layer 6 are formed sequentially on a substrate 1. The 
substrate 1 is a glass or plastic disc. The first protective 
film 2 and the second protective film 4 are made of a 
dielectric material such as Si02, Si3N4, A1N, Ti02 or ZnS, etc. 
The recording film 3 is made of a chalcogenide material based 
on GeSbTe, InSbTe, InSe, InTe, AsTeGe, TeOx-GeSn, TeSeSn, 
SbSeBi, or BiSeGe, etc. The absorbing layer 5 is made of a 
material with absorbability at the laser wavelength used, 
particularly a metal such as Ti, Ni, W, Mo, V, Nb, Cr or Fe, 
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etc. The radiating layer 6 is made of a material high in 
thermal conductivity, particularly a metal such as Al, Au, Cu 
or Ag # etc. 

[0010] The present invention is characterized by this disc 
composition, particularly the absorbing layer 5 and the 
radiating layer 6 formed on the second protective film 4. In 
the above mentioned conventional four- layer composition, since 
most light is reflected by the reflection film 7, the 
reflectance difference of the disc directly appears as the 
absorptivity difference of the recording film, and if it is 
attempted to secure sufficient reproduced signals, the 
absorptivity difference becomes large, to lower the 
overwriting erasure rates disadvantageously . However, in the 
disc of the present invention, since the light transmitting 
the recording film 3 is significantly absorbed by the 
absorbing layer 5, the absorptivity difference in the 
recording film 3 can be kept small even if the disc has some 
reflectance difference. In this case, the photo absorption in 
the absorbing layer 5 raises the temperature, and the thermal 
burden on the absorbing layer 5 may become large. However, 
the radiating layer 6 formed adjacently to the absorbing layer 
5 acts effectively to lessen the burden. That is, since the 
radiating layer 6 acts to efficiently liberalize the heat 
generated in the absorbing layer 5, the thermal burden on the 
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absorbing layer 5 can be greatly reduced. 

[0011] The laser wavelength was set at 830 nm, and the disc 
composition was decided to keep the absorptivity difference 
between the crystalline and amorphous phases as small as 
possible and to keep the reflectance difference between both 
the phases as large as possible. As the substrate 1, a 
pregrooved polycarbonate substrate of 130 mm in diameter and 
1.2 mm in thickness was used, and as the first protective film 
2 and second protective film 4, ZnS + Si02 mixed films were 
used. Furthermore, as the recording film 3, GeSbTe was used, 
and as the absorbing layer 5, Ti was used while Al was used as 
the radiating layer 6. These films and layers were 
continuously formed by magnetron sputtering. The thicknesses 
of the respective films and layers were; 140 nm as the first 
protective layer, 20 nm as the recording film, 220 nm as the 
second protective film, 50 nm as the absorbing layer, and 50 
nm as the radiating layer. With this disc, at a wavelength of 
830 nm, the absorptivityin the crystalline state was 63%, and 
that in the amorphous state was also 63%. The reflectance in 
the crystalline state was 24%, but that in the amorphous state 
was 1%. 

[0012] This disc was overwritten to evaluate its 
characteristics. For recording, erasure and reproduction, an 
optical head mounted with a semiconductor laser of 830 nm in 



wavelength was used. After initialization, the disc was 
rotated at 3600 rpm, and on a truck of 30 mm in radius, 8.4 
MHz (duty 50%) signals and 2.2 MHz (duty 50%) signals were 
alternately overwritten. The recording power and erasure 
power were set respectively at 13 mW and 7 mW, to minimize the 
second harmonic distortion of the reproduced signals. The 
erasure rates for both the frequencies in this case were 30 dB 
and 29 dB respectively. Then, on a track of 60 mm in radius, 
both the frequencies were alternately overwritten at the same 
speed, to measure the characteristics. The recording power 
was set at 18 mW, and the erasure power, 10 mW. The 
overwriting erasure rates in this case were 32 dB for 8.4 MHz 
and 30 dB for 2.2 MHz. In the conventional four-layer 
composition, sufficient erasure rates could not be secured in 
overwriting at the above recorded frequencies, but in the disc 
composition of the present invention, the erasure rates could 
be greatly improved. The repeated overwriting characteristics 
measured in the tracks of 30 and 60 mm in radius were good, to 
confirm that the radiating layer 6 formed adjacently to the 
absorbing layer 5 was effective. 
[0013] 

[Effects of the invention] As described above, the present 
invention can secure satisfactory values as erasure rates in 
overwriting since the absorptivity of the recording film can 



be kept constant at the laser wavelength used, and also has an 
effect of inhibiting the bit distortion during overwriting. 
Thus, the present invention also has an effect of keeping the 
jitter increase of reproduced signals small. 
[Brief description of the drawings] 

[Fig. 1] A drawing showing the composition of the phase change 

type optical memory disc of the present invention. 

[Fig. 2] A drawing showing the composition of the conventional 

phase change type optical memory disc. 

[Meanings of symbols] 

1 substrate 

2 first protective film 

3 recording film 

4 second protective film 

5 absorbing layer 

6 radiating layer 

7 reflection film 



[Fig. 1] 
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radiating layer 
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[Fig. 2] 

1 ... substrate 

2 ... first protective film 

3 ... recording film 

4 ... second protective film 
7 ... reflection film 
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